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Abstract of JP7302889 

PURPOSE:To remarkably lessen the defects 
in the single crystalline layer on an insulator by 
sticking a second substrate onto the 
nonporous single crystalline semiconductor 
layer made on the porous layer of a first 
substrate, and then, separating these two 
substrate at the porous layer, and then, 
removing the second substrate and the porous 
layer on the first substrate. 
CONSTITUTION :The surface layer of an Si 
single crystalline substrate 1 1 is made porous 
12, and a nonporous single crystalline Si layer 
13 is made hereon. Next, another Si 
supporting substrate 14 and the single 
crystalline Si layer 1 3 are stuck fast to each 
other through an insulating layer 15 at high 
temperature, and then those are stuck 
together by anode junction, pressurization, or 
heat treatment, or these combination. Next, 
the boards are separated at the porous Si 
layer 12. Furthermore, the porous Si layer 12 
is removed selectively. That is, the single 
crystallized Si layer 13 in film shape is left on 
the insulating substrate 15+14 by etching only 
the porous Si layer 12 by electroless wet 
chemical etching. Alternatively, with the single 
crystalline Si layer 13 as a polishing stopper, 
the porous Si layer 12 is removed by selective 
polishing. 
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(2) 

I 

m#m 1 ] ^TLKS^WTS® l ©«#©ll&E£?L 

*xg, 

-rsxg, RtfiWE#»2n;fcsg i ©«#£«&-*-*# 
?LgJi£ii**Tsxg£rr*~££#t8tt-£**# 20 
a«©fes#ft. 

2 ] zuMmmtzm i ©s#©itaE£?i 

xanrrsxg, 

iitfE#*l2nfc$&2 ©S#±lcE2nK:*?LftJlftllNc 
[H#S3] MMIItt. ->U3>SfflViT*« 

an-5»#« i &«v>ttw$9(2 k:e«©¥«#s«© 

ftS2;ft. 

mmwui itaE#«*n;fciiii©s#£*jfrr*£ 

BJBD£fc*xs£u*©xgfcfT&3»** i 
aSjjfcB 2 fcE«©¥*#S«©ftlfc!7ft. 
[M«95i i»E##ftS¥fcii¥*#B«> s i g jo 

1 fc£V>«2 ICE*©¥iS#g«©fei!:£ 

ft. 

©f^itsft. 

cm** 7 3 tftmm i ©sw*. s i zm v>t«j«3 

nsfil*« 1 fcft fr>»2 fcE*©¥S#g«©f£8S# 

ft. 

[R#*8] ttE£2©£#l2, 
»#JH 1 *5V>tt 2 fcEfc©¥ilf#a«©feSfcfrft. 40 
MM 9] Wf3#3l«i©lfc*»4x»^>^*J8V» 

8fcfrft. 

[«*510] ttlE£?lKJg©l$*te. t(lE#?LSe 

»K«rr& £ tfc«fc ofcansuM i ** wi2 c 

E«©¥*#g«©fe8!#ft. 



WBW7-3 0 2 8 8 9 

2 

&±©2fftlCcfcoTfTfcn-&«#«l *8»tt2HBft 
©¥S#S«©fe3fcfrft. 

M*«12] MEtfii&Btt, iWE#£?lg#*i!fgJi 
±, MESS 2 ©S#©3® ±©4>fc < t 
2 £GlU9¥*#&«©ff4($&. 

1 3i mmtmmn, ttsio 
2 k. mms is n< R©+^5Stfnssi3R«i 2K 

toi4] tWBftSo^to-e-xstt, mi 

nfc^ftfcj; offton*»«ai i x«2 ice*©*** 

&K©ft§S£ft. 

1 Xtt2E«©¥i*#»«©ft§l#ft. 
[»#B16] ilEHSft^tt. HF}$}R*TfTfcn 

«n«ai 5fcE«©**#£«©ft«m 
im i **v»«2 fcE*©¥##£«©fefim 

MMMU8] ttE#?LKJS£&tt«aftl;t. tt$7L 

tft#B 1 ft«W32 Cf»©¥WMES©ft«#t&. 
[M#gl9] K(E#?LH)it*ttS»*tt. B£?L 
Mlc»*a**fc*l«©iHix*^*-lcJ: Off *>n 

i 2 cEm©¥«#3«©fe»m 

«IiB©l»*?LKJifc«r««RXy ?>*K«fc 5 ff fotl 
1 ft«^tt2 tE«©*H#S«©^«^ft. 

[R^2 1] WE#?LSS©^aSl{i, 1 0~8 0 
%©lfiiBfcSb-5»*a 1 **lrM*2 tE«©¥«*S« 
©ft*m 

B»fl©ff»MB»i] 

[0 0 0 1] 

[**±©«ffl»»] ¥##£«©fPS#ft 
±©*l*Ji*»fts ¥SM*S«±©#il8afc£4&¥*# 

©^sa^ft, ascJWSftiMWJBcfrrissn**^ 
A*-f «aiaBta-r*¥##afeR©fp«^ftfcH-r 

-2>*>©T&5. 
[00 02] 

HEftOttlH «Mfe±©*IMS 1 ¥*#■©»& 
tt. ->U:3> :*> -f»al/-^~ (SOI) Sf 

o s i a«-ettaML*tt&»ft*©«Mt*so i mi 

2. *ttWrtMHtic«nTv»a. 

3. #9«ft«(fittdnxa(ft«n7IB. 
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3 

5. 7y?7y7£ft.lkT££, 

IB, ^©«fo&w§sfts. 

[0 0 0 3] ±f2L£<k5fcxA-f Xfttt±©#<©#J 

^jfofr&K^Tffi^SftT^T^S. 09 

[000 4] Special Issue: "Sing 
le-crystal silicon on non 
-single-crystal insulator 
s" ;edl ted by G. W. C u 1 1 e n, J 
ournal of Crystal Growth, 
volume 63, no3, pp42 9~5 9 0 (1 
9 8 3) . %.1t. #i|gS-tr7 7-f7S«±^ 

S i£CVD (ftWtBtB T?> ^nxW**/-S 
«T*f8T5SOS (->U3> :*> ^7r^7) ifi 

»^nr*o, ftt>/aj»L&soifiBBfcUT-*o* 

att«»tttfcjJ*. S HfcT»*7r«f7ll«JH!Io 
*TO*£fc«kO **©*«*«. »7r-f7»W>6 
©7;V5n3.-A0S il^O^A. ^LTMJcOfeS 

[0005] i. si mm&&mzmnmmiz, m 
mvxs i s«£8&#wfc&tns-e\ ■€-©sb#&->-k 

s i*aiAn««ritf-«. (z<d®s\z\$. s iOi ± 
tcs ime>tm*£bfc?o ) 

2. S i*«eSSfi-?-©t)©*«tt«tLTffifflb. % 
©TBBfCSiOs S^dcf*. (£©#*£», SiSffl 

XttS iTtt*!£ ft &V>iSvMttB> fcfcAtf. AX. % 
£#oTt^£. Sl£tt> Hft6©x/M^ttS 

<t A/ifG a A s *0fc^¥*#«RJ:fcXK**3'lr 

LT-t ©* ICfP 0 &*ftT V>£ . 
[0 0 0 6] b^L, IWC, 111 

j&#t*5. 

[0 0 0 7] C©,fc'5&Efc*&. ^ffit?, «8«W3*a 
t>K<. *H««>xA*t««T?SSS lOiAlC, ft 

3ftTV>£. 
[0 0 0 8] 

[3SW*»»* bJ: 5 1 bTV>S&|§] ±|B 1 SSIS-r 5 
^SltbT. CVDICJ;^ (S^. MftMS im* 

i6jxtf^+->-^;^fis-&*^ #aes i s*«iL/ 



(3) &B8¥7-3 0 2 88 9 

-^©x^;^-tr-A«jR*LT!iitb> 
stj;o#iiesi^s io 2 ±fc«*3tt*jSF», *b 

(Zone Melting Recrystalli 
z a t ion) jWJlSftTV>-5. Cft&©3&ftfclM*l 
*ft— ■■*©««*> 

fflfti/fct>ott&v». cvD&«¥a»iSft 

KftgOtffPttKMbPfeS. £©5%. Zone M 
el ting RecrystalllzationS 

fPSnTttW***. ftSSibT, SttJW©IIA&lil 

[0009] ±B2©#8-e»*s laHRftxtr**^ 

^MSOSftLTffl^a^MIC^Tlt &©4 

[0010] 1. vn©»*t«iats^ttxyg l >^a 
ftfes 1 4MgMg&ifcftit&*j*u »nftK±tc^ 

>!SSS iS£S iStt&RCaJMttfltl/fcffc. s is 

«©sis^&w«fc«toT, wv^isas \m±.\zvm 

lcH*ftTK«^»3ftfcS i*iBft«*S^jrr*. 

i *»W5^D>"bjp<ita-r-sx§. m^iis iS« 

.30 [0 0 1 1] 2. U--Y tyifX (S I MOX : S e p e 
ration by ion implanted o 
xygen) £»3ft5S 1 ¥J5&&K'PlcM#©'f * 
>£AICJ: 0 S 1 Ot ■**riW«^F* , C»0, Si^ 

364. l/*>bfcj0t&, SIO2 Ji*»riW*fc©fctt. 
KSH t^lCions/cra' £Ub<b&A > 4'&& 

-e©aA^mttfi*T»»3, 

tttVsAf. *fc. ^xA-a^MMSV*. MIC *SH 

[0 0 12] 3. #?LSS i ©B*ftfc«fc*fi*##flifc 
«k 0 s O I INBftffA-f i©^j*«, PiSi 
JUMMMK&PflCNaiS i **^o h>^f *>SA, 

(-fT-fffi, J. Crystal Growth, vo 
1 6 3,5 4 7 (1 9 8 3)), t>b<tt, Xtf^ + 

«kDS l»*HttJ: , 5lCHFWl(t«t«©»*ft«ftKJ:D 
PSS 1 S«©*S#?lHftbfc©^, JtiiSlftlw«k0 

N^s 1 ft*««fr»*-r*^T**. *^fe-e«, 
50 #«SftTV>3S T'/x-f^iews^.icftje 
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[0 0 13] ±.m<0£5teft&<DSOl<DMtf&3 

&tmi\z. a*, s iwimmek*. &s£fcLfc8ij© 

it, SO imm*Bf8.?Z>j3&tf&BmztT\,>Zo Z. 

-fftfrts. &SS?n>fc©jp£©s 1* 
gat&*„ £©»Kfcfc«ttT0J;3fc2fflS©#fe&t 
[0 0 1 4] 1. SFgfc,fcS?$6Stfc 

i <Dmm-v\*i$-\zBm{kfz>z.ti)mm-c&z>o mz 
co o 1 5] $.tc, 2<»3Lyi->>?\t2i-tmmfc\zm 

• tt^tftt 1 0 2 £&«ttb5t*5#TfcV> 

"f*>aA. S5«abh-^s i»±©xfcr**->* 

fc*SOI«CD<8fttt*«V^©|BI)8^** (C. H 
arendt, et. a 1. , J. Elect. Mat 
er. Vol. 20, 267 (1991), H. Bau 
mgart, et. a 1 . , Extended Abs 
tract of ECS 1st Internat 
lonal Symposium of Wafer 
Bonding, pp-7 3 3 (1 9 9 1), C. 
E. Hunt, Extended Abstract 
o f ECS 1st International S 
ymposlum of Wafer Bondln 
g, pp-6 96 (199 1) ) . 

[0016] $ £>\z&Q&t>itzm^it*m#mmt> 

•5. 

[0017] Lfcat^T, iiso^tiassoii:* 

[0 0 18] Sfc, ^7Xfcf^a$n^SiittS«± 
&»BgS ijftt. a«©£&fc#tt£5l*LT, 



(4) #S¥7-3 0 2 8 8 9 

6 

[0 0 1 9] iCST, ftgj&ttSStt, JBMMHPTr 

^Sfi©Hlil (&*) **D-«» ilSfgSfc, mums. 
ft, aHMMfrrsfctt, 8&ttftKft*?#tg£&fc 

[0 0 2 0] U£rt<oT, #&RS i*£fltAS IT? 

[0 0 2 1] ±T«"«fcJ:3fc, ^¥»*<Dt/H 
7. f£» teft £*¥*#©&fc#&g^ nj* t^TO 

[0 0 2 2] SSfc, SiSfi±l:GaAs«JCft&ift 
»^£S*&B3g«&©£WC«l:9. -tOfiSfiE 

[0 0 2 3] h&Sft-r-5fc«) 

#?lrs i ±fcfc£&¥S#£xt:***>*;i4fcg;*ii- 

[0 0 2 4] CSbfcfcfr, *^©ft#f-?&«*J|( 
K*tt. JijiBbfcKg&fcSS*, jfefc1WF5-2 13 

3 an&mzmmnttmmi*m#m<D9mjs&& 
30 mmbrz. 

[0025] ^WAmizMfK-znttmt. *©&*o 

*L»liiiiejl¥2*#»«©$fflfc, ^H*t»»tt«RT* 
ft******!? K «fc rjl^^-T-g* c i £#t&£ 
[0 0 2 6] £gS#J£li. ±5£b^l»S&»ftb#Sft 

^ttfift-cfcSfc'b© 

[0 0 2 7] [3891© SW] ±*fi©&f8l£W 

[0 0 2 8] *89!©91<!>Sf&tt. SfcttlCffittT, * 

ft&&¥##«tt!£8LT, ^©H-ffi^5»8ttl* 
50 7?*® 0*0, «|MJ:lC*lt0*l<*ft»|l|IM 
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CO 0 2 9] **«©XttM©lttli. sws« ota 
[0 0 3 0] *^03EllS"jOg««, SO I8BS©* 

wmwm*ftmzn\th* sswfcsos^. si 

[0 03 1] 

[0 0 3 2] BPS, #369!©#iS#S«©fP&;frS©$ll 

i ©«««, ^TLfuasrrssg i ©s#©fliiB#?iR 
jB±te#^x*ti^^jB**fiW-*is. me* 
*ae*iss¥*«:Ji s» 2 ©g# t as o ^^t^i 

*v»T»irr*xa. iWfB#fi5n£jj§ 2 ©sapless 

fcSWKtTSfc©*?**. 

[0 0 3 3]*3JiOS2 © j88tt, ^TLH A **rT * 
US 1 ©£#©flfle^KM±C?IMX¥ea¥*#JI 
SJ^fig-r-SlS, tt^£7LJt¥£a¥*ttJR£g2«!> 

©T&5. 
[0 034] 

5. 

[0 0 3 5] *»Wlc«tn«. OftSSSttS 
®£?§S5*T. Jth-tt. WWtt. 3^hcoiS 

[0 0 3 6] *&. *RWlCfcntf, SO !#$&©*& 



(5) #BB¥7-3 0 2 8 8 9 
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tt^aHKS^fifSIStt), iftfli&SOS*. SIM 
O X©tt#JE 0 ft«¥*ftra©fl*H£££S*'9-« d 

[0 0 3 7] *»«K*V>Ttt, ^ftSBfctfbTStt 

& 2 ofiiutairrs z. twz, #»&©-#©«# 

at *m#mi<Dmizmm?zz:tifi'V2z. 
[0038] *^wiriJWTtt, mftommiz&n&m 

g*£#is-r s s: tc«k o hi* t 2 ftcD¥*#g« ftff 
«f* Starrs*. 

[0 0 3 9] *«WO*MM«*OfP«*ftft3/U3> 

[0 0 4 0] #flJSS i ©*8tttt$!lg«p o r o s i t 
yiCckOUft***, AMV^S I J;D'b-HJ > fc»V>fc#*. 
«&n£. p o r o s i t y#6 0 %T»n« 

&, p o r o s i t y€*3SPS*ntfJ:0il^*T*?L 

[0 0 4 1] SI Stt«HF*tt&fflV>fcMft&&£ 
J=oT^RftS*5J:t«tT**. £©£?LftSijl 
tt. HMSriS 1 ©£&2. 3 3g/cm» fcJfc^T, H 
F**««fc5 0-2 0Xfc*flsa*«CtT-€-oaf* 
ftl. 1~0. 6g/cm»©IBBK*ft***!:i# 
^©^TLSStt, Tfi©«*fcJ:D» N3!S i 

w nctt*jasn-f. pas i««©*ic»**n*. c 

[0 0 4 2] £?LSS itt. Uh I I mKJ^Tl 9 

5 6 wz¥mft<Dmmwm<Dm9imu\z&^r&&2ti 

1t (A. Uhlir, Bell Syst. Tech. 
J., vol. 35, 333 (1956)). 
[0 0 4 3] *fc. 9*#3*tt»«fcj£lC*5*t*S 1 
©WKKJSSWaEU HFaWEfOS i©»*KJ6KJ4 
40 £A«tMrPft0. •£©££«> *©«fc 5 

LTH* (T. «>^3. J. Electroche 
m. Soc. , vol. 12 7, 476 (1 98 
0) ) . 

[0044] S1+2HF+ (2-n) e* -»S i Fa 
+ 2H* +ne" 

S 1 Fa + 2HF-»S 1 F< +Ha 
S i F« + 2 HF-»Ha S 1 Fe 

S1+4HF+ (4-A) e* -S1F ( +4H + +A 
50 e- 
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S i F 4 +2HF--H2 S i Fs 

£&##«5tfcsn£«stc#?iss ia«$n*£b 

[0 0 4 5] fiUhOCt^S. iEao^-f^PSIS i 

ngi^n-c^s (fi»> <p&, *». *<p, t&®. 
mm¥£i£ffim?im&. vol. 79, SSD79-9 

5 49 (1 9 7 9)), (K. Imai, Sol id- 
State Electronics, vol. 24, 
1 5 9 (1 9 8 1)). 

[0 0 4 6] VfrU SSSNSIS 1 T?»ntf#?LS{t; 
Sn-StOfgftfc&O (R. P. Holmstrom 
and J. Y. Chi, Appl. Phys. Let 
t. , vol. 4 2, 386 (1983)), PS!, N 

[0047] #?lss 1 must, m&&?mmL\z&z> 

fcfcU lOOOC 

;u^fifcl±, SH^xhr**->*;Hm y^X^cv 

D, MffCVDS, #CVD, /t-f7X • W»j9- 
[0 0 4 8] Sfc, #?lltjItt*CDrtgBl;:*30£|ga< 

[0 0 4 9] mmmmmu 01 (a) ic^-r^s 

1C, £1*111 ©S i$ttfi££l ISfflStLT. -tOg 
M)g£#?lSfcl 2L, £?LHS 1 1 2±fc#*JUMi 

i^ss i jg 1 3 mm-* m 1 a>> ) . 

[0 0 5 0] Jfcfc, 01 (c) fcSf.fcSfc, 
OS l£ttS«l 4&JMMS ljf 1 3tSiSll 5 

**. JinC«fcD. S 1 1 4 &W4»M 1 3 t 

tmmm 1 5 %ftLT®®\z%£?&. mmm 1 5 a* 
isas i g±. s i£#*«i 4±©4>fc< tt>-*fc 

[0 0 5 1] 'A\Z. ^?LKS ijfl 2T?»R*»lif * 
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(01 (d) ) . S i$tt££4IR. £?LKS i 1 2/ 
*ifeSS 1 Ml 3/ftMl 5/S 4©<k 

[0 0 5 2] SSC, #?LSS i 1 2 «HRtt£Nti?r 

s. a#os i«)i?f>m &sv>ii£?isis i co 

7 r- v&mz7)te-)i&&TS-Tmtt.*.m*<»'>ts.< 

Sffl^T, #?LSS i 1 2©#£&«#Si£fc^Xy3 : - 
>^LT*6&ttS«l 5 + 1 4±fc««fcL.fc*iSflS 
1S1 3 ZftftZHMtftTZ. ±|Bi¥^LfcJ;3fc, # 
7LSS 1 <DB*.ti.3mmz&*)m.'%<DS l<DXy?>>? 
WtVhMfimz£imS i (DfrZXy ttf 

[0053] *5^«> *iisss isi szmmzhy 
K-tLr&nns i 1 2 *ai»Mr?B£-rs. 

[0 0 5 4] 01 (e) ttt, *89§-C#SnS¥3J# 
it? S«*^$n-5. MftttSttl 5 + 1 4±C*|ftAS i 

113WII;:. L*>fci$-Jc8Mte2ftT, 9ia4 

[0 0 5 5] $10)SiVMl£l 1«, 

[0 0 5 6] *»Wfc*ViT» ^?LHS iet?2O0S 

[0 0 5 7] *«Wfc*iV»T, IMUCll/ftMItS i 
®0^?LK (p o r o s 1 t y) tt. HftWCttl 0~ 

8 O^ClliTJbO. «t0»*Ktt, 2 0~6 0%O 

40 [0 0 5 8] BMt*««2] H2 (a) lC*-rJ:3 
IC, *1*miOS i#igSX«2 l&ffljtUT, -eog 
B«**?Lltft2 2U #?L«S 1 2 2±(C##?L«* 
ifeHS im2 3mtf&5 (02 (b) ) . 
[0 0 5 9] *lt, 02 (c) C^-T±5K, 
9XKft**n»3lB*itt*»at«2 4 t#ifeSS 1 S 
2 3 &«tBM 2 5 *^bT*«T?W»**&a. 

fi 2 4 2 3 t \tmmS 2 5 *^UT*HIC« 
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w «2 4±©4>fc<tfc-#KM-f5, fc£V>tt*B«H4 

[0060] sfcic, #aes i»2 3ts*&#sw* 

(02 (d) ) . *3iitt£tt£«1Htt. #?LSS I 2 

2/**gss i a 2 3/iagke2 5/^siae^its« 

2 4©«k5fc«jgi&*. 

[0 0 6 1] SSIC, £?LftS i 2 2 tSKttfcHtic'f 

StRXy?>:?fcT;&S#lt, **V»ttJWifc7^3- 
;i/*s«ktf&l&rt;*?**©4>fc< t*«*6*»-**W0 

*flt»T, #7LHS i 2 2©*£*!€#ia5£fc#Xyg 1 
>^UT?t33attJiei&ttS«2 5 + 2 4±WMMbUfc 

mms iH2 3*awa*»isr*. -htBf^5Eu^«t 
sc. ^a®s i m±tt&mmz£t)mft<Ds i ©x 

[0 0 6 2] *«SSS ijf 2 3&W«Xhy 

A-£lT£?lJtS i 2 2 &^JW*TKa?rS. 

[0063] 02 (e) \z\z, xftwcnztiz^mw 

*IS*»5K3ft*. #SjB14*a&tt&#2 5 + 2 4±fc# 

Hess iS2 3wic, L^t>^-fc*»fl;anT. 

[0 0 6 4] |fiftfr&JR2 5ttfc<Tfc&V>. 

[0 0 6 51 11CS1 ¥«g®S«2 1 tt % SS#?LS 
S i £&*LT, *B¥«tt>WlF*T*&^S£«nT 
V>*»#Ktt, *BSH«fc«fT&o&*. »SS&1©S 
i ¥tftMHg2 1 iUTHUBT**. 

[0 0 6 6] [HS6S8«^J3] 03 (a) C^f«t5 
fc, *"f»l©S i 3 l£ffl«UT, *©« 

ms^nmts 2 u £?is?s i 3 2±K#**m* 

3 3 (03 (b) ) . 

[0 0 6 7] 03 (c) ftRTCSC. 

© s i 3 4 tm%ikfc&®}*m#m 3 3 1 

»*3 5*^l/T*»T«#*U-3fe*. HP 
BE, ftStotiUMUa. *«V>ttcn6©tt*-&to*fcJ: 
DKD&fctt*. £n£«fcD. S i£8»4£3 4£J|i*S 
SB 3 3 bKXam 3 5 t^LfllBCitti, «fi& 

135 \t^mmt^m^m^m±. s 1 3 4 ± 
©'>&< t*-3!fic»jj6r*. fc*v>«*B»tt©*«£ 

«S*3tta*aTft!iD-&t>ti-*. 
[0 0 6 8] *fc, £?LSSS IS 3 2-?g«£#§iJTS 
(0 3 (d) ) . S 1 #EffS I 3 2/ 

¥ttAfc4tt4WM 3 3 /mmm 35/si 

3 4©«fc5fc«jg£fc*. 

[0 0 6 9] 3 6fc, *?LHS i 3 2 SS«WfCl»*T 



(7) #KPF7-3 0 2 8 8 9 

12 

x 7 f>^Sffl^T, £?LfSS i 3 2©»Sft¥i? 
^>ybTiffii&ttSS3 5 + 3 4±fc|«flSl/&¥»i 

[0 0 7 0] *ttMS*ft¥*fi'JI3 3£W 

a. 

[0 0 7 1] 03 (e) Id J, *&93T*ti=>nS¥9l# 

*«*»*sn*. *b»&»«3 5 + 3 4±fc**MMt£ 

JO 3 3 l/*>t>J^-fc»)ifl:anT. 

*m&mmt> 4t$to*mft&vLtLx. s scuta* 
# ma nfc^*^ fp« t v» 5 A* 6 jit *>#® cm 

[0 0 7 2] fc£4M**#»Ril/TJIV>S»£CttfB 
5ttfc<T"bAV>. 

[0073] ^iosi immune 3 1 «, mm^nn 

S i £I$£LT> «B¥attJWfr*T#&^e£«ftT 

a? i wsask 3 1 1 LTmrzz. 

[0074] mmmmm4] 04 (a) \z*?&5 

C, 3;1*!&1©S l**gfiS«4 lSfflibT, *©« 
EB££?LKlb4 2 U £?LKS 1 4 2±C#£?lIt¥ 

jsaft^« i MW:«4 3ft»rifr* (04 <t>) ) . 

[0 0 7 5] Jfcfc, 04 (c) tC*-r«t5IC, 53S"S># 
^««:S4 3 t^iffii&)i4 5 &^LTSiaTSg«31i-fc 

» tt30»^4 4tJMS*l4 3tBI8»Ji4 5«hLT 
3SHlCil8^-ra. IBM 4 5 );UL|tAft:£tt¥*fMI 
±, 3tj8ifltt3£JtSfi4 4±©^< tt>-^Ft^J«-r 
*. **V>ttlft»tt©»IR*tta*3*MfaT?ll!iD*t) 

[0 0 7 6] ^l', ^?LKS i®4 3Tg«£#§tfS 
(04 (d) ) . %Btttt$ftS£«J& ^?LSS 1 4 

2 /Wtii&K£ito*W/m 4 3 /ttttM 4 5 

3t^?S«4 4 ©J;5^«itt^?>. 
[0 0 7 7] $ <b\Z, ^?LHS i 4 2 *S5?W(cS§?*-r 

^>^LT«Bi&ttS1S4 5 + 4 4±MUM:Ufe¥INI 

ft^**MWJB4 3 sssaij^firrs. 

[0 0 7 8] JHSOil:$«¥ll#JB4 3««f 

ex h y^-tl/T#?LHS i 4 2 &S«W®Tl^4-r 

[0 0 7 9] 04 (e) fctt, *»WT#6n**i»«: 
»R«twan*. ^S5itt«fiilittg«4 5 + 4 4±IC# 
»Bfc£»iMWMM3fl«¥«lc, L*"b«S-fcllJWb 
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[0 0 8 0] «SiS^ftS4 5ttfc<Tt>&0. 

[oo8i] siosi #iess«4 1 «, se#aa 

i IMgii£«4 1 1 l/T«IT*6. 

[0 0 8 2] GfclttMMgs] 05 (a) IC^fcfc^ 
fc. ST® 1 CDS i*^SS«5 l£ffljtbT> 
PfCDSOMft^LRftS 2. 5 3 b, ffi®co£?l!8S 1 
5 2, 5 3±t##7lS»jSS^«#:l5 4. 5 5«$ 
j£t* (05 (b) ) . 

[0 0 8 3] Jfcfc. 05 (c) fcjj*fJ:3fc, 2&©£ 
8£«5 6, 5 7£¥l§a¥*ft«5 4. 5 5££*-*l 

anffi. fcswa&jfis, & swains ©*a* 

6, 5 7&¥|gaJl5 4, 5 5ttt«fiig;g5 8, 5 92: 
ftVT®®\Z%£-?Z. ifi&JB5 8, 5 9f*liMga¥$ 
#S54. 55±. X1HHE5 6. 6 7±©4>fc< tfe 

*s^fiiia&tt©»RSttS*5«:a 

[0 0 8 4] Po£?LStS i«5 2. 5 3TS«£ 

S»«-r« (05 (d) ) . 2 #©$#£««, #7LS 

s i /wtA^«#M/auM/»tai« (52/54 

/5 8/5 6, *«ktX5 3/5 5/5 9/5 7) ©«fc3 

[0 0 8 5] S&fc. Pf#?LKS 1 5 2, 5 3 £gft« 
#JLSS 1 5 2, 5 3©**»RtofcflS* 
X>y^>yLT^fifS«5 8/5 6i5«fctf 5 9/5 7± 
(C*MffiLfc*|ftW|i«fMi 5 4. 5 5 «»#S«»Jft 

[0 0 8 6] ¥*gft¥*^»5 4. 5 5£W 

JiXhy^-tUT^ftKS i 5 2. 53£SJR, WfS 
T|$3c-r*. 

[0 0 8 7] 05 (e) ICtt, 6n«*»» 

»*3&»wan*. &»ra±K¥i8aft&tt**ttJi#t 

Bill£2ttni9lcftt&£ns. C5bT»6nfc#»# 

[0 0 8 8] *6lgfcfrtEJf 5 8, 5 9«£<Tt>&^. 
[0 0 8 9] £*SS«5 6. 5 7tt|!a-Tfc<Tt>& 

[0 0 9 0] £ 1 COS 1 ^|@gS£5 1 tt. 

tr»*»£fctt. aiS¥Sfl3ftffft-3fc«. »&Sgl©S 

i¥ISfi5 1tLTttlBTr#*. 
[0 0 9 1] 
[JfcSSW] 



(8) 1#§S¥7-3 0 2 88 9 

14 

(&jKfll) 6 2 5tfm©ff*&8o&JtffiJri0. 0 1 
Q • cmCDPI©6-r>fifflSl«) (1 0 0) itMgfl 
Sl£4E«, HF«Pit+tC*lr»T»Kflafiftffo&. 

[0 0 9 2] Mfla«*#»4KTOt*0T*"3&. 

[0 0 9 3] n.ffi®m: 5 (mA- cm- 2 ) 
mmittfimm : HF : H 2 O : Cj H 6 OH= l : 1 : 
1 

m-. 12 m 

£?L»S i©£*: 1 0 (Mm) 
10 P o r o s i t y : 1 5 {%) 

ft, g>Hns i±fcCVD (Chemi calVapo 
r Deposition) StiWMS iSU 

s. 

[0 0 9 4] 7-X#X : S 1 H 2 C 1 2 /H* 
#XS&g:0. 5/18 0 1/min 
#Xffi* : 8 0 T o r r 
20 mSL: 9 5 0^ 

J&JISliS : 0 . 3 (im/m i n 

ccdxk^+J'^s lilSllffclMMHc^D 
10 0 nmOS 1 0» H&JgJfSl/fc. 

[0 0 9 5] iOs SS®tS'J{CffljSLfc5 0 On 
m©S iOi Jg&msfcl/&S 1 &«©^ffi££fiia£:b 
it, 9 0 0XI-2l*m©J»»!*U JB 

[0 0 9 6] Hfi0^to*fc»>xA©|Bfc»UT*IlD8FIft 
#«fbfc. 

[0 0 9 7] -?•©&» £AJ(S 1 Jg£4 9%#&,>:3 0 
%igl6ft***i:©Jg^ffi (1:5) T«»Uft#t6» 

40 [0098] ##?i@s \mn&<D&xv : ?>irm\zK 

[0 0 9 9] i-atoft. S ittftK±iCl »m®JP»« 
9*>ir\ZXr3 T^ilSSS i JBlCtt#J6«fl:ttJ!c*o 

ft. 

[0100] mmm^mmmiz^mmmmo^ s 
50 uifcttfffca«iiwcBJ4»AanT*6'r. AflF^ts 
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[oion ^5ut, ftax&:¥*ttJi**T«so 
twos i &mzmf-tz&iinm : £m®<Dxy?>>f 
#e»nfc s i stttmvvTj&oxstiB&s*- c t ic 
ntc. 

[0102] (£««2) 5 2 5/xm©ff*S»-3fcit 
ffiiftO. 0 1 Q • cm«)Pl©4'f >?&©?gl© (1 JO 

0 0) JtMSSS ig«£, HF^ft+fc^TISIffi'toS 

[0103] mmitfmmm'Tnt&rtv&oft. 

[0 1 0 4] 7 (mA-cnr*) 

Hffi{fcf£8i£ : HF : H 2 O : C* H 5 OH= 1:1: 
1 

BN : 1 2 <#) 

#?LSS I ©J93- : 1 0 (iim) 

Poroslty:15 (%) 

iOS«*K^SIia^'P4 0 0'C-C2^WSIftb)t. £ # 

©gutfc* shifts i <DTi<D\Hmttmum-cwtin 

fc. #7LSS 1 ±ICMBE (Mo 1 e c u 1 a r Be 
am Ep i t axy) mz&V&ti&S 1 SO. 5 u 
mXh^^^H&Sb*:. J&B&frtt£TF©jI0T;6 
S. 

[0105] fig: 7 0 0"C 
&t) : 1 x 1 0"*To r r 
ffcgjia : 0. 1 nm/s e c 
MS: 9 5 Ot: 

: 0. 3 iim/m i n 30 

1 0 0 nraOS i ChSfc^JKLfc. 

[o i o 6] m i o 2 m%mtwnzm%bit®i&6# 

g«©£Bi£Sfc£fc>-&> ftttd-ra*. 4 0 01C- 
[0 10 7] &D£fc>tffc£xA©Bt;:;IStLT*ifcfr|p] 

\z\*. &Q&£>1t1t<yx./\(DmM\Zzn<-b$:mmM*: 

5 iJP£iW8Lfc. 

[0 10 8] •£©&, £?IKS lJI*/ty7 7-F*« 

6 3 0 XJMft*X*£0iBftiK (1:5) TJtfttfc 

*te»a5?xy^>y-r-5. unless lttxyfvm 

TICS 9, #&SS ISlyf •Xh'y^OWtL 
T, £?LRS i ttSlRXy^^^n. ^{*PJs*$tl 

[0109] #^aes i 3Mgfl©tax>;,?>y8tic*f 
•T5x>y^>^jia«. ffi»Tfi<, znmoxy? so 



#W¥7-302 8 89 

J6 

>^iiafd:©a^Jtli+©E^«±(Cf>aU, ##7LS 
JUCfcttSX-y^^S (»+^>^XhD-ASS) 

[0 110] -rfcfcti, ?SBlS^aS±C0. 5 Mm© 
j?*£fco£¥*SIIS UBjWWfcTfcfc. #?LSS 1© 
**Xy9 l >yfcJ:oT'WM8».S 1 JBC.tt«636fl5tt. 

[01113 3»«?BiKftic.i:*0riii£S©ft&< s 

[0H23 mmwi tmm\z lt, ±^©xsgs»D 
jg-r c tie* o so i msm 

[0113] (&560IJ3) 6 2 5tfm©J9*£8ofcH: 
ffititO. 0 1 Q • c m©Pf8ifc£> W&NI8© 6 -f 
©mi© (10 0) XISAS HF*»«t»fc* 

[0 114] Siffi^*mamT©i:*30T?&ofe. 
[0 115] ««£$&: 7 (raA • cm" 2 ) 
RMMCAKK : HF : H 2 O : C* Hs OH= 1:1: 
1 

*m : 1 2 (#) 

£?LS?S !©£*■: 1 0 (urn) 
Porosity:15 (%) 
£oaMR*»**Hftt>4 0 CCTl^MK^bfe. £ 
©164blcJ:?)#?USS i ©7L©Wett^biSTgt>n 
^?L!iS 1 ±C:MOCVD (Me t a 1 O r g an 
ic Chemical Vapor Deposit 
i on) ^lr«tD#ijeSGaAsSl/xmXfcr^+->^ 

jm&vTco jfcB&#tt£rF©a9T&s. 

[0 116] 7-X#7. : TMG/A s Hs /H 2 

8 0Tor r 
fig: 7 0 0"C 

^GaAslgBa:SiJICffi«Ufcm2©S l*«©«ffi 
££Sfc-&fr-B\ HM$«^ 9 0 0t:-mW©& 

aassu as o ^©j^saajcfcD 

[0 117] &9£fcrttfc*xAKg«fl2£|i^L 

##j3n. ^?lss itfstaufc. 

[0 1 1 83 -e©«, ^?LSS 1 Jg€Wfi©K^fcitS* 
KT?»*Ufc«. ^?LSS i SX^W>^75>+bTD 
(17ml :3g: 8ml <Dttm 1 1 
0tTXyf>yifc, ^SiGaAsttXi/^^^ 
n-fJcat), DifeftGaAsSlyf '^h-yycW 

tvx, £nns i tts^x«>^>y$n, 

[0 1 1 93 mf£&GaAs<D&X.y 1 ?>>fm\ZM-rZ 
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[0120] Tfcfc>5. S i *«±K 1 umom 
ofc¥ifiMIG a A s Elmore*** £?Lf?S 1 ©S« 
Xy 5 1 >^t«koT ! &»«gaG a A s HCfiftSgfctt 

[0 12 1] 3iB«?IIIi^£,k50rffi«lg©*g*, G 
a A s JHK^&fciSa*ll6tt*A*ttT:& , 

[0122] jMMH2tra*tei/T, ±a©ig£**D 

»U ffaKftGaAsff&El/fcttfro¥*flmtf 

[0 12 3] ****fcUTWfciM**©S l»«£ffl 
W5JifcfcJ:D. ««R±©GaAs*>|S|«fcfP«TrS 

[0124] (^m) 6 2 5#m©J9&&ftofcJt 
ffiftO. 0 1 Q • cm<DPM&ZWtNm<D5'(> ! ?& 
©!gl© (10 0) 3M6flSig«£, HF**4»fcfc 

[0 1 2 5] »«tl«ft#tt£tT©fc*DTf*ofc. 

[0 12 6] ««£&«: 1 0 (mA • cm 2 ) 
umtoomm : HF : H 2 O : C 2 He OH= l : 1 : a? 
1 

mm : 2 4 (#) 

#?LSS 1©J**: 2 0 (jim) 

Porosity:17 (%) 

Z<D&mm%%®§S.*4 0 013T2NrMKftLfc. £ 

t. MISUICMBE (Molecular Be 
am Ep i t axy) tfc£J:DWMAl GaAsfc 
0. 5<imXK^'>tJHtftl/fc. 
[0 1 2 7] l*AlGaAsJMffliMCffl*LfcflM 

0 0t-2BIB]fi!>JIMra<feU SAD 

[oi2 8] 9i>K)&t>&ittr3L/\mmm2tmwi\zLx 

[0 12 9] *o«, #?LJtS 1 ftJMMNr?Xy*> 

^ufc mnesA i GaAsttxy^>yanric» 

0, JtfftftA 1 GaAsSli/f 'Xlx^Ottfitt/ 

t, ^ags i «s^xy?>y$n. sss*ic»**n -a? 

[0 13 0] HigUA 1 GaAs©«X>;/3 1 >^/»^^;:*j■ 
-rSX>y:f>;? , J$&^J, ffi»Tfi<. Hffl±H«T?^S 

[0 13 1] rftfcft. #5*»fLkC0. 5tfm©Jft 
^JMS A A 1 G a A s £?LK 
S iOS^X«>^>^t«koTt)#ieSfAlGaAsS 

[0 13 2] Sji«^SaiS^»CJ:SWfffifiS©^*. A 

1 g a a s Mcajr&aefi^i8»4WAanT*6r. a? 



#M¥7-3 0 2 8 8 9 

J* 

m2tmm\zLT. ±m<Dxn^mm^t\zi:<oA 

[0 13 3] &XM5) 6 2 5 tfm©J»*£J#ofcifc 
ffiftO. 0 1 Q ' cm©P&&5W;J:NS©WffiW»© 
6^ 1© (10 0) ¥£j|S !££&. HF 

[0 13 4] HWft*ftftJ4aT©t*0T*o}fc. 

[0 13 5] mSSffiS : 5 (mA • cm 2 ) 
R&ttfll^^at : HF : H 2 O : Cj H 5 OH= 1:1: 
1 

ma : 1 2 X 2 (#) 

#?LSS i©J?*:6l 0 (Mm) 

Poros I ty : 15 (%) 

£®^««#B*+4 0 0rTl»l«fflMlsU&. E 

©«fcKJ:D*?iRS i ©?L©rte«f»8fcircttbn 

fc. WBfc»*l/fc#?LllS i±fcCVD (Cheml 
cal Vapor Depos 1 t ion) fttiO 

jaaW^ttKT©aDT*S. 
[0 13 6] V-X#7. :SiHi Ch /H 2 
1JXffim.:0. 5/18 0 1/rain 
#3,£E2) : 8 0Tor r 
fig?: 9 5 0\: 

: 0 . 3 nm/m 1 n 

10 0 nm©S i OiSS^Ufc. 

[0137] tts ic-2 mmmtmizmMLTc5 0 On 

m©S lOi JB&#fifcbfc2#©S iS«©3tffl££-£ 

n^nsia^-a-, ttttstt&ft. eooic-2iwii© 

[0 13 8] *lSm©¥ttfcm»TJlSD£:btffc*x 
£**?LKS i*#2«ite*«LtfxAtt=*ril3 
[0 13 9] *©&, #?LKS 1H£4 9%3$8&,h3 0 

xa»ft***t©fi^« (1:5) ■vmwbiz&zm 

1RXy *<SSS i \tXy^>if^tVfizn 
0. VtllS 1 • X h y ^©*»tl/T. m. 

ftS i tt8JRXy^>£f$ft. ^{cRJ^^nfc. 
[0 14 0] ##?ISS i JM8Jl«)ttXs»^>^*K«' 

>^5iSt©a^Jttt+©S»«±fr>b^L. tt£?LK 
JBfc*»t*Xy?>if* (»+^>^XhD-A@S) 

[0 1 4 1] ?Ut>*,, S i«fclUfcl/tm©JP»« 
fcofcHUtas il*»2*WWK»J«T?*fc. ^fLgS 

[0 14 2] 3»«?gt^£,}:S0rffiS&©il@&. S 
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[0143] (SSJ6096) 6 2 5^mOi*S^fcH: 
gSlO. 0 1 Q • cmOPSfe-SVittNSroB-O^g 
©81© (10 0) *«efiSl««^ HF&iKfKfc 

[0 1 4 4] BgffiftfiK*fr^TcDt*OT*ofc. 

[0 1 4 5] «S8?gg: 7 (mA-cnr 2 ) 
KffifcffcJgifc : HF : H 2 O : C* H 5 OH= 1:1: 
1 

P#W : 4 (#) 

£?Lf?S 1©J?*: 3 (Mm) 
Poroslty:15 (96) 
3 SIC 

n$b®Bl: 3 0 (mA- cm" 1 ) 

:HF:H! O : C 2 H s OH= 1:3: 

2 

mm : 3 (#) 

#?LSS 1©JP#: 1 0 (Mm) 
Poros lty:45 (%) 
C©SS*BS^3?i8m c P4 0 CCTlNfWgl^Ufc. C 

ft. i±^CVD^fCckO¥ife®S 1*0. 3 

[0 14 6] 7-X#X: S 1H< 
^vU^-flX : H 2 
i&S: 8 5 OIC 
f£j] : 1X1 0" 2 To r r 
Js£Jiayt:3. 3nm/sec 

10 0 nm©S i 0»l&»J«bfc. 
[0 14 7] 1 Oj lg®«i:3"J{Cfflieb^5 OOn 

*, 7oot-2»m©*jaa*u as 

[0 14 8] MM 1 CDfttftJB^T. ft!i0^t>1i-fc^ 
tC5t?#?lSS lli3Wi«l/^xAtt=:»t!«n, # 

ass 

[0 14 9] #?LRS iSSHF/HNOs / 

CH> COOH^<0Xy?>^}S-CS«Xy5 i >^-r 

[0 15 0] 3>$?LKS 1 *«S(OgEXy5 1 >^*IC^ 

*xy^>yM»a*ffl±«9a*c**WMi*Tr**. 

[0 15 1] -ratoft. S 1 »fcK±lC 1 Mm©JP*£ 

tt?fcJMSBs \ &nns i©a&x 
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[0 15 2] Biltt?MWcJ:«imiMft®ltX. S 

[0153] GHJt«7) 6 2 5/tm©»**»ofctt 
ffittO. 0 1 Q • cm©PS**V>ttNg©6-f 
20 ©HO (100) ISfift. HFSiKftCis 

[0 15 4] Mft»«*frttKTOt*0Tr*-3&. 

[0 15 5] ©ififfia: 5 (mA • cm" 2 ) 
mmitmm : HF : H 2 O : C* H 5 OH= l : 1 : 
1 

mm-. 12 m 

*?WS i©JP#: 1 0 (ym) 
Por os 1 ty : 1 5 (%) 
£©£««»5BgH& l f 4 0 0 "CT 1 ttlMMfc Ufc. £ 

fc. ^SS l±lrCVD (ChemlcalVapo 
r Depos 1 t 1 on) j*lC«fcD**§fiS ISU 
mXtr^+v-Wl^gLfc. jasfi*#tt£HT©aDT* 
S. 

[0 15 6] V—7s1S7s :S1H: C 1 2 /H 2 
#XiiJ§:0. 5/18 0 1/mln 
tfXK* : 8 OTo r r 
mse. : 950^ 

J5fc©i& : 0. 3 nm/m 1 n 
.30 coxK^i'irA'S lJHtHKJHMsK:J:0 

1 0 0 nmOS 1 0 2 )f £JgJi!cL£. 

[0157] ks ioj m&mtmzmMLits 0 0 n 

m©S lO: !&J8j5fcLfcS lS«©«ffiiSfi*a^t) 

*. 9 0 o , c-2i^w©^a*t. as 

[0 15 8] fj«Wio^ttSfflt»T, ftSD^b-ttfc* 

SS i jWSffibfc. 
40 [0 1 5 9] *?LJIS 

[0160] "TfttJ-fe, S iKflsK±Cl //ra©S*S 
fcofcWSJIS 1 ««t»jjtT*&. ^?LSS i©S#X 

[0 16 1] gfttt7IMM££Smft£<!>l**. S 
ieicli«ife/5:i|ga^lS(5«3IASnTiJe-r, 

50 mzLx±.m<oxn*m&\^ m&nti¥m#mzm 
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[0162] m%m%) 6 2 5Mm©JP#£#ofcJt 
ffiffiO. 0 1 0 • cm©P§!&-5V>«N£ , ©6'f>? 1 g 
©f£l© (10 0) JtMgSSia«£> HF&ifc+ICfc 

[0 16 3] IS&to^#l;mT©£43DT&ofc. 
[0 1 6 4] «8&&ft: 5 (mA-cm 1 ) 
iIWl:HF : H 2 O : C 2 H 6 OH=l : 1 : 
1 

PMB : 1 2 (#) 
£51SSS !©»#: 10 (urn) 
Poroslty:15 (%) 
^©»«Sffi^Hft t P4 0 O-CTmmKfbbfc. ' 

fc. #?LSS i±I^CVD (Chemi c a 1 Vapo 
r Depos i t ion) ffiriOfJSIS 1 * U 

3. 

[0 16 5] 7-X#X : S i H 2 C 1 2 /Hs 
#X«!S: 0. 5/1 8 0 1/mln 
#XBE# : 8 OTo r r 
fift: 9 50t: 

rfifkfflg. : 0 . 3 um/m 1 n 

1 0 0 nmfflS i C^Ufc^JEfcLfco 
[0 16 6] iO. !SffltB'J^ffljtLfe5 OOn 
mOS i Oi m&M&LLItS i »R©^ffi 

9 0 0t-2WIW©«Mtt«*U Hi 

SM^fcBLfcJ'lO't'fcAn. iH««x*^-«B» 

[0 16 7] *©&, #?LSS iBS4 9%#a6t3 0 

xa«fls***tojB^* (1:5) -nm\t/uLtnfi<r> 
?l»s ina^xy5 L >i^sn^iri^*$nfe. 

[0 16 8] ##?ISS i JUttlOttXy^^aUCfc 
^t5Iyf>^SSH ffi*T<£<. #?L»S<DX«> 

ft) i^J^TSSRWlf^T**. 

[0 1 6 9] -TfcfcS, SiS«±l:l/xm©J|ii).S 

[0170] aa«Tans«ic«t«»fi5a«o«g*, s 

[0 1 7 1] » 1 OS 1 *IIMM«&MMfflJ(S i £ 



(12) &BI¥7-3 0 2 8 8 9 
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[0 17 2] (Hlfi||9) 5 2 5tfm©ff#£ft-3fcJt 
fEftO. 0 1 Q • cm<DPM&Z>WtU$i<044>?m 
Oil® (1 0 0) MSAS ig££. HF&i«*fc:* 

[0 17 3] Mflaj^HSlTcifcO-rfcofc. 

[0 1 7 4] ««&&£: 7 (mA-cmr 2 ) 
HSftAffK : H F : H2 O : C 2 H 6 OH= 1:1: 
1 

10 tm : 1 2 (#) 

#7LSS : 1 0 (urn) 

Poros i ty : 1 5 (X) 

-O*«*l6^#Hm4 1 4 0 0 , CT2I^MKfl2bfc. £ 

fc. MlSiltMBE (Molecular Be 
am Ep i t axy) ttlCJ:D*ISas i£0. 5m 
mXfc^+S/^jSSbfc. jfc*»frttKT®aDT* 
£. 

[0175] fi& : 7 0 0"C 
a? EEA: lxiO-'Tor r 

: 0 . 1 nm/ sec 
i&ffi: 9 5 0*0 
J&HBSS : 0 . 3 ym/m 1 n 

10 0 nmOS i OiB£^J*Lfc. 
[0 17 6] MSlOi »£Hfc»Jfcffl£t,fc«l»S£ 
»«CD«Bfft«Eto^to*, KH»a*fca. 4 0 00- 

[0 17 7] ^xAjfiHc^aeji&sas-ar, 

50 S 1 ***8*Xy^>^U *fsW7J©390±5lt 

[0 17 8] *©&, #?LKS 1 tW-y7r-FM 
fc 3 0 *a»fli***fc©l!£* (1:5) Tf»ttA;U 
&3fi«6«RXy?>^r*. ¥*§SS lttX-y^>^$ 
n-TKSO, VIMS lSlyf-Xhy^O»»tl/ 

t. *?lks i »a*?xy?>^sn^fci»*sn 
fc. 

[0 17 9] #^?L«S 1 *iieft©exy5 1 >y«fcfc 

ffgfcSttSXy^^S (»+*>^X hn-Ag 
ft) ttSUIi±*raTtr*BtJIW4>-P**. 
[0 18 0] -r^fe^> fflttBSStfLklCO. 5 wm© 

tunas 1 ■wB*T?#fc. #ass i o 

[0 18 1] 8iB« : fffi«&K:«fcS»rffi8£©fclt S 

50 fttewi»jsnTv>«j:tww8anfc. 
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CO 1 8 2] 3LV?*i"?)VS 1 jf SffltCKfcBISJi^ 

co 1 8 3] « i ©s i mttrattttatmiAs i * 

S i#»aS«ibTflWJUfc. 
[0184] (^JS0U 0) 6 2 5 tfm©##£ft^ifc 
JtffitaO. 0 1 Q • cm©PS!ifc5W2N§0©iaaffiffl® 
©6^>^g©ftl© (1 0 0) JMS&S lSttft. H 

[0 18 5] »«W»ffB&T©fc*DT*o&. 

[0 18 6] 5 (raA • cm" 1 ) 

BftftAttlft : HF : H 2 O : C 2 H 6 OH= 1:1: 
1 

: 1 2 X 2 (#) 
#?LSS ]®ft»:#l 0 Urn) 
Poroslty:15 (X) 

Z.<D&®.%m%n®fS,$4 0 0TTC1 WrlMMfcLfc. - 

£. mBfcJgftUfc$?LltS l±KCVD (Chemi 
cal Vapor D e p o s i t 1 o n) StC«fc9 
#i!eSS 1 « 1 i£mXK**S'*JM»Ufc. 

[0 1 8 7] 7-*#X :SiH a C 1 2 /H 2 
#X«£tt: 0. 5/18 0 1/raln 
#XEE#: 8 0 Tor r 

9 5 0*C 
J&B&S: 0. 3 Mm/ml n 

10 0 nmOS i 0 2 Efc^fiSL-fc. 

[0188] ks 1 o 2 mmmtm\zm&Ltc5 o on 

m©S i0 2 H£^j£L;fc2#©S i 8«0>&S££-£- 

[0 18 9] ?xA^fflfc#?Lf?^£25ai3-ti\ #?L« 
S i K*^©$#£l-#&3:tt&&. ftS0-&t>it^xA 

[0 19 0] ■?■©&, £?LKS 1JS£4 9%#&<!:3 0 
XiiBMfc***£©S£* (1:5) T«iA/Lfc*t& 

SO. *£,as i £Xy?- XW7©#ft£LT. # 
7LHS i \mftXy^>>ft<tl5c£lZ%i£-2tirz.. 
[0 19 1] #^?LSS i*iKSOKXy5 1 >^«K(CM 

ja\Z*$VZXy?>>f& (»+*>;?* r-D-Agg) 
[0192] -Tftfc^, S i mm±\Z 1 (imOl*S 
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i ©SJ?Xy?>^llJ;oT'b^SS 1 JgfcttttSSg 
[0 19 3] 2a«^a«M8iC«fc5WriiiaSO<S*, s 

[0 19 4] Xb^S^^S i jggffilCBSfclBI*^ 

[ 0 1 9 5] ft 1 ©s i $&a££i*3&£?ii$s i & 

SfcSLT, £ffl£*5&fflSLT¥SfcUfcf£, SSftl 

jo ©si &m&m&t bxmbit. 

[0196] (^J60U 1) 6 2 5 iim©J¥*£i#?fc 
JtJgffiO. 0 1 Q • cm©PS!&5V>tiNSI©5'f >f- 
g©ftl© (10 0) #^®SIS«S. HF^tpfC 

[0 19 7] 88tSft^#ri£ATO«!:*3 0Ta&ofc. 

[0 19 8] tttftftg: 7 (raA - cm" 2 ) 
R§ffiffcf£8& : HF : H 2 O : C 2 H 6 OH= 1:1: 
1 

mm : 4 m 

20 ^7LSS l®m&: 3 (mhi) 
Po r o s i t y : 1 5 (.%) 
2*>\z 

USS^S: 3 0 (mA • cm" 2 ) 

»m<t!®m : HF : H 2 O : C2 H s OH= 1:3: 

2 

mm : 3 m 

^TLSS 1©JP*: 1 0 (urn) 
Porosity:45 (%) 
^©S«SK*^6flm'P4 0 0 < CTl^MKftUfc. £ 

1t. #?LgS 1 ±tCVDj*lC t tD*«8SiS i*0.3 
//mllf^*->t^Sl/fc. fiE^frtt£J(T©ai3-e 
<&<5. 

[0 19 9] 7-X#X : S 1H4 
3f-r>J^-#X : H 2 
MM : 8 5 01C 
ffifr : 1X1 0- ! To r r 
J&SjiS:3. 3nm/sec 

C©Xfcf^+->^;PS lE%mzmUt\z£K) 
40 lOOnmfflSlOilSMtfe. 

[0200] ks i o 2 m&mtm\zmMi>Tz5 o on 

m©S lOi Jg£Jgf£l<&S lS«©^ffi<h *Mfe-&t> 
■fr, ilflSS-Brfc^, 7 0 0t-2P#IW©JIW»i«ftU ftS 

[0 2 0 1] ft 1 (<&*V>«ft2) ©S«IC«UTft2 
(&£Wiftl) ©S«H*^l*)iC*SilDAfct^5 

[0 2 0 2] *©&, #?LSS iSSHF/HNOs / 
50 CH> COOH»©X<y^>^-PS«?Xy5 1 >^-r 
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ft. 

[0 2 0 3] #£ftSS l&m8>0&Xy?>>/m\Ztt 

[0 2 0 4] tut)*, Si8«J:l:i/imfflm 
&-z>ttM%ikS i £?LgS i ©SftX 

[0205] mmmi L m®.m\z&mmni i &<D%%> s 

[0 2 0 6] Xtf^*->-vJUS i 

[0 2 0 7] Sl©Si *ii6SS««SS#?lllS 1 £ 

&£lt. *** i © s i mta&mtiit vxm vtt. 

[0 2 0 8] mmmi 2) 6 2 5 /im©£#£#ofc 
JfcffitrtO. 0 1Q- cm©PS$5W4Nl05'f>5 : ' 
g©Sgl© (10 0) *«gSSiS«£, HFgf^K 

[0 2 0 9] ®Mtof^mmT<Dt&t)-V$>-it~. 

[0 2 10] mVft&S. : 7 (mA • cm 2 ) 
HffiftJ&igifc : HF : H 2 O : C* H 6 OH= 1:1: 
1 

^3LMS i ©J9# : 3 (ti m) 
Porosity: 15 («) 

: 3 0 (mA • cm 2 ) 
mmfcf&mm :HF:H 2 O : d H 5 OH= 1:3: 
2 

mm 3 (#) 

#?LSS 1©JS*: 10 (wm) 
Poroslty:45 (%) 

^osfi«i$fia i t , 4ootTmwefl:Lfe. ^ 

fr. *?LSS i±ICCVD^Cj;r)#teas 1 SO. 3 
MmXtr**S'-Wl'JfcBl/&. J&B&fNieAT©S9T 
3fe •So 

[0 2 11] 7-X#7. :SiH ( 

i&«: 8 5 Ot 

JEE* : lxlO'Torr 

fifcgjSfi : 3. 3 nm/s e c 

10 0 nm©S 1 O2 JfSJ&SLifc. 
[0 2 12] &S IO2 e«iStSiJ{CffljtLfc5 0 On 

mos 1 02 m&B&Lrcs isso^stsata^ 
•8\ 7 0 o , c-2i^w©^asu. as 
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[0 2 13] £xASgffiC#?lHB££tH3-t*> £?IR 
S I OS^Xy?>^}0cfcJ:O«H^e.^?LRS 1 Jf£ 
X^>^Lfc££3£xA»z:#i!)2nfc. 

[0 2 14] -?■©&, #?LStS i ISHF/HNOs / 
CHj COOH&©X;/^>^i0cTjgSiXy3 1 >£ r 'r 
*. *?LSS 1 HS«?X.y5 1 >^$n^l3^$n 

[0215] mnns mteskomxyrysfmiztz 

[0 2 16] tftfcft. S ^m0S*S 

ft. 

[0217] mmm^mwim\z^wimmmo^ s 
1 m\z\mftfi^m\tmx^nr^-r. 
&mt®&2tiT^zztimmtifi. 
[0218] xtr^^^s 1 m&mizwummtfi 

20 [0 2 1 9] BIOS i¥iHS««tt«B*?LHS 1* 
RfcSLT. PfSJg 1 © S 1 HMgHaSi: LT«ffl Ufc. 
[0 2 2 0] 

[««©&*] ek±.mmvft^iz. *»WKJ:ntf. 
[0221] unitjn^T, ftso^t)-a-T«^nfcs 

#«3HL*IBT#I«U IS 1 ©S#£#l£-rs£?LKJf 

z*mft&&ftm\zmm?zztw-?2zftit>> *m 

[0 2 2 2] £fc> *%MtJ:ntf, OfcSiB 
£iiJI*?§£5*.T, JSHt. MHtt, nxh 

[0 2 2 3] *»giifcj:ntf. SOUHii©^ 

40 mmm&zftm-zmzh, fc«fcsos-s\ sim 

[0 2 2 4] £&. *^JCctn«. £?LHJg£;frLT 
2 ^fijUtCtfUT* C »«^©-*© 

[0 2 2 5] S&. *^K»r±n«. S#:©raffitC#?L 
50 tJ«t5»C2tt©3'J©^*I 1 !;0^t)-li:fc^ 8ffiH#?lS 
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(15) 



ftBB¥7-3 0 2 8 8 9 



2T 



28 



[0 2 2 6] -r^ti-fe, *%wickti«, mmmzKtx 
[0227] *&, swss otsiatisflo ±i3sa 20 

**»IIJB*»*3A*e» Mh-tt. ««Wt. 3 

[0228] *&. SOI 8tif ©*««Uli8ll§l8£fP® 

rfiBtfe. w*fcsos*. siMox©«tsoi 
**«ft««ofp»sr»fti»» - tan?**. 



m 1 ] 1 

®0T!&5. 

[02] *58B©#S©1 
B0-C&*. 

[03] *&U®#ftC!> 1 
H0T&*. 

[04] *SM8©#8;©1 
ffl0T?&*. 

[0 5] *»9!©#S©1 
B0T&5. 

11 si m§&m 

12 ^?LKSil 

1 3 ##ftit#iMs 1 1 

14 si£#a« 

15 *&@t@ 



m zmw? * ft & ©siawe? 



[01] 



[02] 



(0) 



y///////////// 



■a. 
u 



(a) 



yyyyyyyyyyy/y^ 



(to) 



/ / / / / / / 

f < f < C ( t 



13 

-12 

If 



(b) 



// / //// /' y 



fi < < < * 



-23 
22 



^k\\\\^^ «{ [ K 

(C) CO r K^^ 



rd,®"< 



JF7 7 7 7 7 77" 777 7 // 

i k^t^.y/ r' >'<- ' ' <* • 



\\\\\\\\\\\\\\\\\\^^^ 



^15 



K\\\\\\\\\\\\\\\\U 



1 If. ■ rf ... « ...V ■ I ■ /. <: - / ■ .A../. , faafe 



i^22 
^25 



-24 



(e) 



25 
K24 



-655- 



(16) 



ftM¥7-3 0 2 8 8 9 
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